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0 Water purifier. 

0 A water purifier comprising a primary fitter for 
removing residual chkvine and other impurities, a 
secofxJary filter disposed downstream of the primary 
filter for removing microofganisms. and antimicrobial 
means disposed between the primary filter arvj the 
secondary filter. The water purifier of the invention 
can be used for long time since the proliferation of 
microorganism, v^ich causes cScgging of the secon- 
dary filter, is effectivefy prevented. 
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FiCKGROUND OF THE INVENTION: 



Field of the Invention: 

The present invention relates to a Mtfdpurifier 
for removing residual chlorine or the like contained, 
for example, in the city water and more particularly 
to the water punfier having a ptmary filter for 
removing residual chlorine and a secondary filter 
disposed downstream of the primary filter with the 
invention of extending the life of the purifier by 
preventing the secondary filler from being clogged. 



Description of the Related Art: 

The city water generally contains, although the 
content is very small, some amount of residual 
chlorine which gives uncomfortable feeling such as 
odor. In some cases, therefore, the city water has 
been filtered through a filtering matenai such as 
activated carbon to remove the residual chlorine. 
However, there has been a fear that if the residual 
chlorine is removed and if the water is left in a 
relatively pure stale, microorganism such as bac- 
teria, fungi, etc. may proliferate and Row out. 

As a water purifier for pr<^renting the microor- 
ganism from flowing out there is an apparatus for 
example described m the Japanese Utiity Model 
Laid-open Publication No. 61-22594 wheretn a sec- 
ondary filter for removing the bactena and consist- 
ing of a hollow filler unit is disposed downstream of 
the primary filter having granular activated carbon. 
The problem of the outflow off microorganism de- 
scnbed above can be avoided with the water puri- 
fier described above. 

In tf>e conventicnaJ water purifier provided with 
the primary and secondary filters as described, 
above, however, there has been a disadvantage 
that microorganisms proliferate between t»th filters 
arxJ the proliferated microorganisms dog the sec- 
ondary filter to considerably shorten the filtering fife 
of the water purifier. In order to eUmlnate this 
problem, there has l>een an example wherein ac- 
bvated carbon applied with silver chloride as the 
primary filter has been used to suppress the prolif- 
eration of micrporganism. However, since the prolif- 
eration off microorganism between the primary arKJ 
secondary filters has not been considered in the 
conventional construction, th filtering Ijf cannot 
be extended to a large extent 



OBJECT AND SUMMARY OF THE INVENTION: 



purifier 



The object of the present invention, in consid- 
eration of the problem described above, is to pro- 
vide a water purifier having a remarkably long 
filtering life by preventing microorganism from pro- 
liferating between the primary and secondary fil- 
ters. 

The object of this invention is achieved by the 
provision of a water purifier comprising a primary 
filter for removing residual chlorine and other impu- 
/o rities in water, a secondary filter disposed down- 
stream of said primary filter for removing microor- 
ganisms, and antimicrobial means disposed be- 
tween said primary filter and said secondary filter. 
The antimicrobial means here can be realized 
rs either of the following methods: (1) in the case 
hollow fibers made of plastic such as polyethylene, 
polypropylene, etc. are used as the secondary fil- 
ter, antimicrobial agent is either added to th raw 
matenai plastic from which the hollow fibers are to 
20 be made or applied to the hollow fibers. (2) a 
antimicrobial filter made by applying the anti- 
microbial agent to a nonwoven fabric for example 
is disposed at the intake port of the secondary 
filler, and (3) city water with the residual chlorine or 
25 other sterilizing agent is partially supplied between 
the primary and secondary filters. 

The antimicrobial agent used in this invention 
must be harmless to human l)ody, and preferably It 
is water-insoluble to extent its antimicrobial function 
30 upon contact with various microorganisms including 
bacteria and fungi, A specific example of th an- 
timicrobial agent which may be preferably used in 
this invention, is ziolite having its skeletal structure 
containing metallic ions, such as copper or silver 
35 ions, or otfw inorganic antimicrol>ial elem nts. 
Otfw prefereal>le examples are water-insolubl an- 
timicrolM'al agents, such as ihiobendazole. 

As stated before, iff the residual chlorin is 
removed by the primary filter, there is a concern 
^ about the proHiferation off microorganism and the 
ctogging of the secondary filter. In the present 
invention, however, the proliferation off microorgan* 
ism in that part is prevented as the antimicrobial 
means is disposed between the primary and sec- 
45 ondaiy filters. As a result, there is a almost no 
possibility of ctogging off the secondary filter with 
microorganism andtherefore the filtering life off the 
vvater purifier is remarkably extended. 

50 

BRIEF DESCRIPTION OF THE DRAWINGS: 

Fig. 1 is a cross-sectional sid view of a 
water purifier of an embodiment of this Invention: 
Fig. 2 is an enlarged cross-sectional view of 
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the hollow fiber assembled in the water purifier; 

Fig. 3(a) through 3(d) are schematic draw- 
ings for explaining the test procedure for ^nvestigalr r 
ing the filtering life: 

Fig. 4 is a characteristic chart .oif the total ' s 
water amount passed vs. filtered water flow,. rate 
decrease, showing the test result: 

Fig. 5 is a schematic drawing showing an- 
other embodiment: and 

Fg. 6 is a schematic drawing showing one io 
other embodiment. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENT: 

15 

A preferred embodiment of the invetion is ex- 
plained hereinafter with reference to the drawings 
in which: 

Rgs. 1 through 4 are for explaining a water purifier 

of an embodiment according to the invention. 20 

In Rg. 1, a water purifier 1 consists of a main 
housing 2 and an innef^ housing 3 holding an ac*. 
tivated carbon filter 7 as a primary filter and re- 
ceived in said main housing 2. with a hollow fibor 
unit 4 as a secondary filter beir>g disposed in said 2s 
actii?ated carbon filter 7. Said main housing 2 con* 
sists of a cylindricaJ body 2a made of a sheet 
metal, a plastic bottom 2b detachably attached to 
the bottom eo6 of said cylindricaJ body 2a and a 
top cover 2c secured to the top end of said cylin* jo 
dricaJ body 2a. 

Said inner housing 3 is disposed and secured 
in said main housing 2 by screwing its bottom wall 
portion 3a into the bonom portion 2b of the housir>g 
2. In the center of said bottom wail portion 3a as 
formed is an inlet port 3b. wheretn a reverse flow 
check valve 5 is disposed, and to the upstream 
side of the port 3b connected is a water supply 
passage 6b via a connection pipe 6a The numeraJ 
3d denotes a guide plate. The numeraJ 2d demotes 40 
a txsttom cap for covering said water suppfy pas- 
sage 6b. etc. a/Kj also serving as a slip-stop when 
th water purifier f is placed on a table or the like. 

The activated carbon fitter 7 received in said 
inner housing 3 is constituted with a cylindrical 
support housing 7b provided with plural of commu- 
nication holes 7a, and a filter 7c surrounding the 
support housing 7b, with the filler 7c being cylin- 
drically .formed with . corrugated filter cloth as a . 
porous support applied with activated carbon pow* 50 
der. The activated cartxxi filter 7 is heW betw en a 
support plate 3c wdlded to the bottom of said 
support housing 7b and an upper flang portion 7d 
which is in turn depressed vtrith a cap 8 screwed to 
said inner housing ^. 55 

Said hollow fiber unit 4 consists of a support 
cap 9c screwed to a protectiv housing 9a with the 
cap 9c in turn being screv^ to said support 



housing 7b. To the support cap 9c connected a 
filtered water passage lOc via a coupling lOa and a 
connection pipe 10b. with the passage lOc being 
introduced .to outside. 

A plurality of hollow fibers 9b are housed in 
said protective housing 9a. The hollow fiber 9b is 
made of a tubular body of polyethylene or poly- 
propylene provided wiht innumerable micropores 
9d. The hollow fiber 9 is bent in a U-shape and Its 
opening end portion (top end portion in_Fig. 1) is 
secured with a plastic layer 9e to the top end of 
the protective housing 9a. 

The exterior surface of the hollow fiber 9b is 
treated with antimicrobial treatment. The anti- 
microbial treatment is to prevent microorganisms 
such as bactena. fungi or the like from proliferating 
in the space between said activated carbon filter 7 
and the hollow fibers 9b and is constituted by 
attaching a antimicrobial agent 11 of for example 
silver-ion containing zeohte or thiobendazole to the 
exterior surface of said hollow fiber 9b. In order to 
attach the antimicrobial agent 11. it has only to put 
a speofied amount of said powdered antimicfobiat 
agent in the protective housing 9a of the hollow 
fit>er unit 4. to put a net over the opening as 
required, to connect it to the water purifier 1 , and to 
let the oty water flow in. This procedure caused 
the antimicrobial agent 1 1 diffusedly adhere to (he 
exterior surface of the hollow fiber 9b. 

The function of the present emboctimenl is 
descnbed t^etow. 

In the water punfier 1 of the present embodi- 
ment, city water is supplied from the water supply 
passage Sb. pushes and opens the valve txxjy 5. 
enters the inside of the inner housing 3. passes 
through the activated carbon filter 7. passes 
through the micropores 9d of the hollow fibers 9b. 
and is taken out of the filtered water passage 10c. 
In this flow of water, impurities such as residual 
chlorine is first removed by the activated carbon 
filter 7. Microorganisms which entered the down- 
stream skje of the filter 7 cannot pass through the 
filtering pores 9d of the hollow fit>er 9b and there- 
fore there is r>o possibility of the microorganism 
ftowir>g out. 

In the case of conventional water purifiers, 
there has been a problem here that the microor- 
ganisms proliferate in the space between the pri- 
mary and secondary filters and cloy the secondary 
filter. In the present embodiment, hov^'ever. the 
ar.tirricrobial agent 1 1 is attached to the secondary 
filter of the holtow fit>ers 9b. Therefore, the microor- 
ganisms which have entered the vincinity of the 
hollow fibers 9b multiply litf e and th period during 
which the hollow fibers 9b are clogged is accord- 
ingly extended, resulting in a remarkably extended 
filtering life of the water purifier 1. 

Figs. 3 and 4 are for explaining the tests for 
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verifying the effects of extending the filtering life of 
the water purifier 1 according to the pr sent em- 
bodiment. Fig. 3(a) is a schematic drawing of the 
appratus of the present embodiment and Figs. 3(b) 
through 3(d) are schematic drawings of the first to 
the third comparative examples. 

The water purifier 1 according to the present 
embodiment (Rg. 3(a)) is provided, similar to the 
manner described heretofore, with a filtering cloth 
7d. a filter 7c consisting of activated carbon pow- 
der attached with silver chloride, and a hollow fiber 
unit 4 made of hollow fibers 9b attached with the 
antimicrobial agent 11. 

The water purifier 21 of the comparative exam- 
pie 1 (Fg. 3(b)) is provided with a primary filter 22 
consisting of a nitering cloth 22a and ordinary 
activated carbon powder 22b. and a secondary 
filter 23 consisting of hollow fibers 23a A compara- 
tive example 2 (Rg. 3(c)) is provided witti powder- 
state activated cart)on 22c attached with silver 
chloride. In a comparative example 3 (Rg. 3(d)). 
the primary filter body 24 is constituted with a 
granular activated cartoon 24a attached with silver 
chloride. 

Tests were conducted with water purifiers of 
the construction as descnbed above and having the 
same filterirtg capadfy. passing lOt of water every 
other day. and filtered water fk}w rate per minute 
was measured. Fig. 4 shows the test result The 
horizontal axis shows the total water amont (liter) 
which passed the water purifier and the vertical 
axis shows the variance ( t min) in the measure- 
ment of the filtered water flow rate from a refererKe 
value per minute. 

As seen from Rg. 4. in the comparative exam- 
ples 1 through 3 where no antimicrobial treatment 
is applied, the filtered water flow rate (i min) 
rapidly decreased as the passed water amount (in 
proporbon to tfie number of days) ir>creased. show- 
ing the fact that their filtering fives are short in 
contrast to these, the anrxHrnt of decrease in the 
filtered water flow rate of the present embodiment 
is 1/3 to 18 compared with the comparative exam- 
ples, showing that the filtering fife is three to six 
times those of the comparative examples. 

While the anti-microbi'al agent 1 1 is attached to 
the hollow fibers 9b as a antimicrobial means in the 
embodiment descrit)ed above, there can t>e various 
kinds of venations in the antimicrobial means. For 
example, the antimicrobial treatment may t>e per- 
formed by mixing the antimicrobial agent into the 
raw material plastic from vrhich the hollow fit>efs 
ar manufactured. 

It may be also arranged as shouwn in Rg. 5 
that a bac; rio'dal filter 25 made of nonwoven fab- 
ric, to which the antimtcrobial means similar to that 
described atx>ve is attached, is installed at a water 
intake port 26a of th holtow fiber unit 26 and is 



supported with a net 26b. 

Furthermore, while the embodiment examples 
descnbed above used a additional antimicrobial 
agent, the antimicrobial means of the present in- 

5 vention may be realized for example by introducing 
a required amount of city water with residual steril- 
izing agent of chlorine remaining as it is into the 
space between the primary and secondary filters 
as shown in Fig. 6. 

ro Since the antimicrobial means is interposed 

between the primary and secondary filters of the 
water purifier according to the present invention as 
descnbed heretofore, microorganism is prevented 
from proliferating in the space between said filters 

rs and. as a result, the filtering life is remarkably 
extended. 



Claims 

20 

1. A water purifier comprising a primary filter 
for removing residual chlorine and other impurities 
in water, a secondary filter disposed downstream of 
said primary filter for removing microorganisms. 

zs arxj antimicrobial means disposed t>etween said 
primary filter arxj said secondary filter. 

2. The water (njrifier of claim 1. wherein said 
primary filter is an activated cart>on.^fitter. 

3. The water punfier of claim 2. wherein said 
30 activated carbon filter is a porous support applied 

with activated cartx>n p>owder. 

4. The water purifier of claim 1. wherein said 
secondary filter is made of holk>w ftt>ers. 

5. The water purifier of claim 1, wherein said 
35 antimicrobial means is water-insoluble and exerts 

antimicrobial function upon contact with microor- 
ganisms. 

6. The water purifier of claim 5, wherein said 
antimtcrobial means is zeolite Including anti- 

40 microbial metal ions. 

7. The water purifier of claim 1, wherein said 
antimicrobial means is city water containing a ster- 
ilizer. 

8. A water purifier comprising a primary filter 
45 for removing residua! chlorine and other impurities 

in water, arxj a secor>dary filter disposed down- 
stream of said primary fitter for removir^ microor- 
ganisms, said secoridary filter containing anti- 
microt)ial n>ear%s. 
50 9. The water purifier of claim 8, wherein said 
antimicrobial means is water-insoluble and exerts 
aritimicrot)ial function upon contact with microor- 
ganisms. 

10. The water purifier f claim 8. wherein said 
55 antimicrotM'al means is zeolite attached with an- 
timicrobial m tal ions. 
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